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ABSTRACT 

PROBLEM TO BE SOLVED: To prevent deposition during an etching of etching 
material to attach to the mask, and Improve the formation of the etching 
material • 

SOLUTION: In case of etching a material, which Is difficult to etch, 
and a mask on the material formed on a substrate using plasma, a sldewall 
angle of the mask to the substrate is set to be less than 90 ' . As a 
result of the sldewall angle of the mask, a sldewall angle of the material 
to the substrate becomes less than the sldewall angle of the mask to 
the substrate. 
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SCli: S:«iai:-r«.Xy^>'^r*ra. 

•c. 

IdieHJiFe, Co, Mn, Nl, Pt, Ru. Rirf)2, Ta, Ir, IKI 

2, Os, Pd. Au, Ta2D5, PZT, BST, SBT, A1203. Hf02, 
Zr02, GaAs. IT0C0V->-ril*>-Cft6 CI i: Sr#8!ti:-r&X 

-y^y^:fr^. 

SrfflV ^Tx -y f- >';/:&:&(ci3 V . 
ffiriSvx^'coffl!IMco|ifi^«?<o^iiit=*hrs x-^N-A 
« (fi*) *<90«*illcO-7>;^2:ffll^TX y^>'^^L, 
i 0 X y ^ y ^^^Jiieig<oii5ia««oaffii(c*r 

{6) tUifc-r&;^7^y7-«-«i;t.SCli:$-!|ff8i:-rSx 

•yf-y:;^:^^. 

[»*«4 ] ^«R±t;JgE£$iXfcliX -y ^>'i^tr<7)M 

&Mv^•cx y l . 
•yri:, 

^-7;^ :^ * fflV.^TX .y f->'^^-r >y r i: S .1 

«-!f^afc-rsx -/^>'^':fe«, 

[M^ia 5 ] if *«4 iSffi<ol8lx "/ f - :^^(^)x y ^ 

±iev;?.^'iSrfRJB-rsXx yrfi. Jifev;^72:x.yf- 
>'^^-rs:^-r yrSr^rt-^.;: i: Sri^fc-tSx-yf-i^^ 

I m^m 6 3 5 is^c^jgix y ^ ^ ^^«c^x y ^ 

ifS-ex ^ Srx -y f-yi?'-r y Tfi , ISvx ^7 ox 
S€riSS1-S X-r -y rSr^r-r C: 1 -r-^x -y ^ 
[ m^m 7 3 W^^JB 6 f e^coUx -y f - y ^^^f ox y f- 

immms] f9««5ie«oiix-y^:^j5^«oxyf- 
±ie-7x^$-x-yf-y^t-sxx yr{i, ±ia^oj?$ 

i:±ie-7;^i5'OX yf->'^<B#iaco::J'->5:< i: *5-iaS 



[ IS^fl 9 3 m^J^ 5 f B^OliX <y f - y ^^$f ox y 

±E-7X^'SrX y^y^-r-l>XT->yrJi. ±ie-7X:?o 

X .y ^y^^^Oii^^r < t i>-:f3t:'Smti> Z t V±si 
VJ^i' 07^--''?-:ft«^-iHS-fS y 7"^ ^i" 4 t 
5:#gifc-r-Sx.yf-y^^:fr^. 

[ia*JSio3 i«^«5iei8oitxy^y^i^oxy 

x-y^y^?'o^<t»Tgt^?S:^f^:v\ -eof^. Sl/iie-? 
x^'ox -y f-y^^^n^c a ;^'f •/ y^^i> z t ^^tm 
i:-tax-yf-y^:*f^. 

Itmmi 1 3 OfB»oSix.y^y:?«^ox 
•y^y^:fr^tCt5V'>T, 

±Evx^'$:X yf-y^-r&XT"yr{i. ±iEvx^'0 
±tcjgfi^L/s:7 h v-^-'x N^o-^--^ Xi:±iE-a?*tiro 
±ffivx^'OXy^y:?^o^S«o^j'-^< t i,— :&Sri^ 
-Thzt r±ffi-7x ^ o-T^-- ' N*-^»JSf:^-r -& XT'-/ 
r S-^t-rS ^ k 2r#S8i:-ri>x -y ^y^^fiS. 
[|«^12] IS*JS4iE«ox.y^y^:frfetctsv'> 

ttffiffilliFe. Co. Mn. Ni, 

Pt, Ru. Ru02. Ta. Ir, Ir02. Os, Pd. Au, Ti, TiOx, 
SrRuOB, (La, Sr)Co03, 

Cu(Ba, Sr>Ti03, SRO : SrTi03, BTO : BaTi03. SrTa20 

6, Sr2Ta207, 

ZnO. Ai203. Zr02, Hf02, Ta205 

Pb(Zr, Ti)03. Pb(Zr, Ti)Nb208, (Pb, La){Zr. Ti)0 

3, 

PbTiNbOx, SrBi2Ta209, SrBi2(Ta. Nb)209. 
Bi4Ti3012. BiSiO,, Bi4-,La,Ti30i2 
InTiO 

(nwrttii^vh^zbt^^t-rt^-y^y^lrm. 
[|S^ 1 3 1 m^±izm&^tLf::'J'-^< t 1 so 

mx.'y^y^nb^<7)±izm^Lfz'rxi^'S:m\''^x . ^ 

±ievx^' ^ffl v%T±l^x -y f- y ^ttox y f-y ^5: 
tf=5rv\ Six y^y ^^Oj^rfJT^ftSrtT'Sr^'K ^mt. 
±ievxi? *fflv^-CSlX±ieiix >y f-y^^ox >y^y 

^^fT^j:ox7"yri^i>zb^:mwLt-rh^im 
im^ 1 4 3 tsmm 1 3^(r>^^mimmi3mitx 

y^yynt^mt. iaSxy^y^<*folBSMox-^N- 
-^UKJii^ilBlfio^ff-CSHk LT v>S c: k i&#afc f 6 

im^m 1 5 3 1 3Em<^^i^mi^:fjmizx 
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161 X y f-:^^<|«ISoS^SJe^!|?9$-# 
ii'^^r< i: t l|5ci0'>xyNC0S!ia*Jii$T-rSJ£{i±iERlE; 
tJ: t)a«<?)±t?^Ji!t§#i^«jxvf-:^^W<ofi!ISA*l!r 

1 7 1 1 6 lamox -y f-i^i^:^^tcfc 
Hf-, ^wt-HtriBx-y^i^i/^gioMtcft^tTtiia 

[fi*« 1 8 1 mim 1 6 iB«<ox «y ^v^/^^i^fc 

9 0 ^jttfO-7X ^ $rfflV ^TX y ^ -y r 
&fii;i & ^ fc ^!»S!tt-r&x y f->'i^*a. 

1 9 1 ^xjsmmmt , ®^xy^a}illg|s 

coo y , i^D -y i^^A- VVN'-tBfS L/C 

S*!«a*tS- HiriBSaoSJS^cov :>Tx y ^ y 

x.y^y^:frS. 

[fs^js 2 0 ] ^xj^mmm.b . ^•>xy^Mi*sla 

fc:S8|-r*^<038ia!Mi: . fflR<Oa >y 

^n.y^^A'>'/N'-(cB!fg?LJt;*:^iSiM^St^ii 
i.. i?[:^i»i*^St±1insSS:OD-yi?^A'>'>'N'-i:^ 
;^^3*^at=P}g Lfzm^m^t -^xyNp^-fe -y b i: 

mm^<rmm^<^^ ^-riiA*-- :>t'x -y f-vi^ l . $ ^> 

lc|tnaf^5!M-C»lff tir dX7^-yr$-fii;?.*c:i:S- 

^fc-f&X.yf-V;?'*^, 

[13*52 1 ] mS±lzmf&$tlfcPt. Ru, I r , PZ 
T, SBT, Co, Mn, Feff)\,^-rtltl^ii^{^m&^tltimt -^rCO 



V ^Tx -y ^ y^^-t^ ^r&fcfc I . 

S:ii;ti.Cti&#^i:-rsx.yf - y^um, 
[000 1] 

[^<7)JB-rs*$tBiJi-»l Pt. Ru. Ir. PZ 

T, Kf02m<r>m:^ y^fi<r>Ji-yi-yy:fjm. Iix-y^« 

jix>y^«coffl9SS:SiIfc:ifi(-^»«-Cx.yf->'^' 
[0002] 

Tx .y ^Viy'f s:*-S*«*oA.itT v^s . 

[0 00 3 1 x->''<-J^<OvX:?£fflV^-CXyf-i'j/ 
■fS:tr&ttUSP58 18 107 (JP-A-10-2 
14826) JttJfJP-A-10-2 23 8 5 5^C^ 
$iiTV»^. ttc. Av^7:rhUi'';^hSrfflt^TX y-?- 
VrJ^-tS^^tiUSP 6 0 5708 1 <JP-A-10 
-98 16 2) l/Zmm^tiX^^h. 

[0 0 04] L*»L, X yf->'i^LSlv^*Jf4 (OT. m 

ICliX -y^^Jt^rr) T'fc^^«l^ff^EtC7)i.y^y^ 

3 0 0'CJiLhcOJSa-CtTi5tl. y*h\^i^'Xhim 
[0005] 

[f6BB*>'»^LJ:dfc-rsa5«] i:J:-?>T. H^Um^ 

commit. mi¥C0»mitt,Zif\,^, mo S(metal -oxides 

emiconductor) h ^ >- x';^ ^' (Oy— ht^m. f— 

ffi. 2bSV'>a;><^:l»— aScO^-V^ti^:?, =Sf-V>'^J/':J'^ 

T^-'^A, e^. 'mc^y^ii'. bst, sbt. pz 

5vSrf(lfflL/2J<^U (MRAM ; magneticrandom acces 
s memory) ^ifTtifSt, — yir/U, ^yi}y 

( 0 0 0 6 1 ^rfc. ilXy?-«fc yjXMmUi. WTCO 

(ffl^: jatSvx-fX:?, MRAM^) Fe, Co. M 

n, Ni^ 

Pt. Ru, Ru02, Ta. Ir, Ir02, Os, Pd. Au. Ti, TiOx. 

SrRuCe, (La. Sr)Co03, 

Cu^ 

BST : (Ba, Sr)TitB. SRO : SrTi03. BTO : BaTi03. SrTa2 
06, Sr2Ta207. ZnO, A1203, Zr02, Hf02, Ta2D5 ^ 

: (fflj^ : FeRAMOdf -V^-Cv-:?^) 
PZT:Pb(Zr. Ti)CB, PZTN : Pb(Zr. Ti)Nb208. PLZT : (P 
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b, U)(Zr. Ti)03. 

PTN : PbTiNbOx. SBT : SrBi2Ta209, SBTN : SrBi2(Ta. N 
b)2D9. 

BTO : Bi4Ti3012. BiSiO,. BLOT : Bi4.,La,Ti30i2 # 

it-^m^i¥ : GaAs# 
m^i^m. : InTiO^ 

[00 07] iit^bOHx/f-^t^Ji. r;l'5. 

[0008] Jtiev^-mi7)4;j»:SJRt«X.y^«iP|(7){|!| 

[0 0 09] <5i:(c. m. -^y^y. ~-/*r 

yPTr->>A, r;^s-^. M-fk^N^ 

[0010] ±igCOjtX y^«<^i dfcX.yf->'^^LtC 

<V^<^iPfCi5V^T{±. X-y^ViTtCiD^JS^^^SA^'^ 

f*. fex-yf->'i/<^^tfiJ^St'5-i(cf+«L^-r 

V^9*J«>S. ^<ntz^^ IftX'j/^y^^WtCfcV^TX y 

MMcOt'^ (deposition iiiateriaI)<7)JflSli: 

i^tcii^fL. isx.7f-yi?'w<^)iaiM{cfcV'>T{is«ta 
[0011] ±iec7)isi.y^y^tfi7){g|g-cs«i{c:aii 

^rx -y ^y^'l^j&i^^tL^: V^aA^ laa 1 A*»4> 2 G 

[00 12] m A, m2AiiJiy^yi^<7)mm.m-c 
gnix-yf-v^:trrS]$r*-r. cljit-, •7x^' i o<^)ffl!IM 

(r9X-7(:$ ^,$*T.S»[X.y^y^i^«2 0«0±ffi2 
1 ) J4Aefi{tX yf-V>/$ii. -7^:7 1 OST/JjSX y 

(01 B, 2B) . i:C:-?>T. IQStC«x:J^!8»<^±ffiSS 

3otx>y^v:/$iri,/ci»^. wm'jtifmmw.znL 



[0013] S/c, v;^^{fflMitTc7)SB^3 2lC*JV^T 

M.^xy <7mm.^<r>^im 2 5 <^tft«*<*& t. -> Crisis 

IS-7X^'<7)lHJS<OT*%«0Tg8c7)|gffia53 3 {Tv 
X-7tC$f>$ixS«{X.yf->':?^W2 0«0±a2 1 ) tc*t 

■rsx-yf-y^^«#ij:-rs. LA»L. isvx^tfoffljaco 

xd?!|&2 5<^)ffl!lMTa5lCfcv%T»x<y^>'7'«2 O^S 

ttjg|5*<x .y f- yjT SixTfr/c^llSx >y ^ y ^« 2 0 OfflJ 

■rs, m.^X. x«yf-yj?'{4^T*tciitf-fS (01 

C, 2C) . 

[0014] »:V>T. 12 1 C . 2 CC04t®*><i>!gtC#{ar 
^0 A t^-r * i: , T'i^!t*f 2 5 OiilMT'lgt^T'^K^^J 2 

ttS»!x.yf-y^2 Oc5DSSajgPl::*3V^Ti>x-yf-y:?^ 

**jitT-r^ (miD, IE. 2D~2F) . CldLT. 

WK. #W)T:6-tcx.y^y^(4jtfi=U. 01 F. 2Gtc 
^-fx-yf-yj/j^A^^^n^. d^LT. ISx-yf-y 
^«<0(fflan»K«® {cS^ LTx-^-^-ftjK 0 ( 0 < 9 
OS) SJgfig-r Sitters. 

[0015] 2(s:^BjOBWt±. ±iee«3ft«WiO|^airS- 
d Slix.y^W(7)Xy ^yj/::^ftJtt^-5-ixS:fflv> 

[0016] *?£aj<OSiJ<0@Wtt. ¥??*«^^rffcO« 

^=5:5IM, S>-l.v^«Sl[x.y^y:/«co7^-/N--:ft]KS-a 

[00 171 

[Mss-w^-f sfe4r>o*gi] i^fmrmmi. wmz 

mLfcMSrr^XvJrfflv^Tx.y^y^-rs^C. 
->'N-»«covx^' i&fflv^-fx .y f-y:r-tS^co«ffl 

^■nmnizh^, 

[0018] BP*>, *^J<^®fcJ:<xtf. 

fi)t$^t;tSlx y ^y^*tc7)igi: -ecoitcj^fig L^^^vx^' 
iSrfflV^T, MlfllK^r^XvSrffll^-CXv^yrX-rs* 

*<9 O^Sicov;^^' S-fflt^rx .y^y^-rSJ:^7^yr 

[0019] ta!o-C. *l«3{3iix(f, ffllS*<Si:^SD 
U^i&f#tC<V^1SfiOXy^y^^tiiV^T. -f-/N- 

ft S V ^«m«JKe01IIv ^ifs©«c-?y<>f x*«ffjRr# * . 
[00 20] 

[0021 ] 03{4*56HBS:®ffl t-^cr^Xvx-y-f-y 
^^^Mco^^^Sjt^yS-^n-tST'ftS. iSJ^aSiSl 0 1 
;^'^il6lE-^l 0 2 (autonatic matching unit) 
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0 4rttcr5:»r-el 0 5;&%4S-*S. a;2£^Sl0 4 
li. «S*m*»^.^rSJS:^a5104ai:Sa[!$fiJt5!ffll 
SBl 04b*-^:^:S. Clc^KS^l 0 4(c(i. 
Alas 1 0 6 LT^S#=5ri:'<0X y ^>-j5^;<^Xj!)(^A$ 
it. U:^Xtim^^m 1 0 7 J: 0 Sf»$ix6 . 
[ 0 0 2 2 1 1 0 SliireJpf^ 1 0 9 <?3±t;«g$fL 

■rsjti^cc. 1 0 9iziim-(^ismmws.Th& 

^Ur:^mMl 1 0**>'W>''?X7^;l':5'-l 1 Itr-ftL 
TgggJitTV^S . af4^ 1 0 9<0«ffiWi-lr^ 5 •/ :7 

0 9Ji, iScSmaS 1 1 3*<o-^\-x7 -f 114 5- 
^LT»i^$ilT*JO, iS«108t:SE«#10 9tC» 

(0023] $i^lz^ imi OScoajSSriglSLTJIffl 
S-«0»-fS7ti6fc. im^l 0 9fcl4h-^'-l 1 5*J 

[0 0 24] ^Is^aS-fflV^T, i*. ^M'/l^h, ■7>';y 

W^^miUTOffl 0 -Cib S . ^StfOS:*!** 0 . 5 P 
a. mX't^^:Kii±tbXi&m'Cht . SSW10 8<0 

2 0 0 'C&Jl 50 0 'CliiTX'h h . HtHiM^^ x -y 

X 'J 3 ^-^s-x y f-v^^-r-s^^ioASiw^iasA* ox: 
1 0 ox:'Ch&(^izit^xtim 1 0 8<7>iajg«±. m 

izyyf hU':yXhi)<m}izmt'k\'^Zti)<^< . mit'> 

[0025] |iX.y^*t<OX •yf->'2J'(C*5»tS±^Oil 

mmiznhxmmizm.\.^^i^t Li#i.x«y^y:J^«iasr 
n*j:oit»)iz\i^ ^X9<mm.iizn^-ti>y'^<7>&.^ 

[0026] -eco J: 0 l,Zv'7i<m<Dtmiif\>&-t^1jmt 
LXii. ^fm^P^<DKflt:Tlf^Zi:. Sjmmzm 

m:h'^/fxcoma:ii, MiH-^x y^#l4Srt#i.«03t*^ 
C3iS^:^m'iix^*&*«^<. tfz. S*, iS» 

ataxic J: 0 T'itil^t^JtKS-ffliJBE-^S j: k timmX'h 

[0027] "f—^^-niSL 1 0<7)(|9S<7) 

S«LhBtc:Jtr-l.«S) e*?: 9 0JS*)1lfc L^cv^^' 

X.yf-i^^^<^C07"-/\-:ftiK (ISX yf-V:?^*tcOi!iScO 



ixSaiSr, 04A-5DS:#MLrijiP^-r&. =5r*5, 
05 A«vX^'«0-fw?-ftS<9S:9 OSi: L^J©^ 
T\ E 1 A— 2 G-ei»HB LJt i d llT-'d^ 2 5 ^' 

1 0(7)fflJSfc:MffecitStt--s, i/::, mAA\±'7X9<r> 

[00281 Vu-^X^^if^t. h k . m\(r>& 
ffl (r7XvlcSfe§ixSMx.yf->'r;^tf<0^EB2 1 ) 

;^i:LTx-yf-y:r$rfi=^rai:, 5mc7)d*><0lftX y^ 

>ytt<nmim (Rm^m) ti^&m (««) *»^x-y 

AWt/>:KlC^!fi!i<7)d*>(.^< ^Mtmi^m (v^^ 
«Offl!M&t^«x.yf-y^*fco|fflM) lc-r'1?!t?ili: U-C«^ 
■rs (04 B) . ^<<'>i®^. i<0-f;i«%li:^Wtjfi 

— b (deposition rate) t^^^) Sr r d — 
Xv^y^J^fi^i: tT-fjl-ycoll^tciScOT, x y^ 

y^^JtaciaT'o^ ^ >'<7)Att:frr6]3{i<'e-'o{2aT'cox .y 

-f Jl-yfi07 7 -y t L/iJ©-^. -f Jl->'*^'tJ(i' 

aiStA5t-r5l«*^l£H<0x.yf-U>-h£ r e fTS 
k, •Y^ycOA*f«ffi*»'a«Ofc#(?5x.y^U-b{Jr e 
XsinaffeS. Cldf, r e t±7-'?K!fe*<«ISL^t^ 

[0029] -r^h-h . -7X^cO(iIS*^««R«ffi(c*f L 

r d-C* 0 . imaffl2 1 0^*>{tOX-y f-U- h(± r 
e-rdr&S (04 0^) . CKOfci. «[X»/^*r 

tan^= (re — rd)/rd 

[0 0 30]—:^. 04 8. 5BI,Zijk-tXdlZ^ -^X^ 

(^x^'£Or->'N'-«S<93&«9 0S*)1l) «-a-s •7^^' 

^Xi'COmMiDI.y'f-l — hiir e X c o s BXhh. 
^-iX. r d-r^y. CO 561^-7X9 (r>'r~f^--n^ 

tj[Xyf'ttco-r-yN-:ft«<^.{404 Dti^-f J: dtc 
tan<^>= (re — rd)/'( (rd— rexcos 
e) xs 1 n^) 

X'hi>. 

[ 0 0 3 1 ] CKoi 3 {z'7X9<Dmmf.z'f^^<nim.ti^ 

X yf->'^^ftOl^x>yf-«<7)x->''?-^IJK* 
\±i^^<^j:h. ^fc, 04C{404Btc^-rJ;3^:x>y 
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[0032] ■7X;?cOx-/s--:ftJS^S: 9 OSi 
< Lrv^-53tii^T\ f— >'N-^I«^^05 B J: OSS(- 

»ift« L.=5rv n c: co^ovx ^5' cOt^-zn'-^ jSS: e 0 . 
ISx y ^WO-f— ftJSSr 0mi:-r^i:.05Dfc:^ 
•ft J: d (c, ;iti&L±'TX 9 <r>f—n-fi^e */Jn$ < 
( fiB*> ^ < ^ 0 ) LT t . *fex .y ^«cOx-VN-:ftJ8m 

fc:. 6'<(9 0i:L.7t^tCJi. 6><<^mi:^-?TLt 

fif-?T. VJ^^'O-r— :ftiS<5'0*sffitx>yf-WO 
7"->'^-A«<^>^fi^ (^m) i:f SlS^fflfc^S. 

[00 33] ^ii, c:coi3^rvxi7i07^-yN-:ftjK<9 
i:»[X /f-«cor--'N-««<i«>i:<oW^{i. laejcg^-r 

[0 0 34] 06(c^$ix-S.J:dtc, rd/r 
e = 0. 5<0«^tC(4. ■7X^'<?3x->''?-:ft«<9S'9 0 

C»ILT»x./f-«coxWN'-^|S^*iJtjD-rS. 
(ryr-)^-^^e-kmi 2)SLt.'^!^^'^hh. Sx y 
f-«07^WN--:ft)S,^,t|5j7 2«^-Ci«tiaL (<9 = 

> m'5Q(Tmmzt£^. hp^. ^=(9o = fl!.=(Sim 

iJ^-LT <, ( (9<(9 0 ) , Sx >y f-tfc7)-r--''«-^%SI4* 
[00 35] m.-^X. laetZtJV^T, SgL«4VX:?C0-f 

w'?-:ftjsoisi^ffl<9 0i&^'rt<or4, tie-5T. «is 
K\i.e>eoaim^X\ '77.9\.zirii»^i)mm\^. mx. 

mx.ii. rd/re = 0. 4<^J©^t;{4, ax>y^««0 
x-''^•-AJe<^^r7 0JS^^ift^tJtv>J©-&tw«, v::^^:' 

cox-.'N--ft«<?$'f<j8 2S^c^■r^^^f^v^. 

[0036] ffliai07^-^N-:ftJg**9 O^jfoH 

10 0 37] ZZXii. -mtLX. Pti£rK^t>"j3 



[0 0 38] (a) ^t-r. J: y^yy^XC7)m.^Ji '/ 
<r)r--'N'-ftJgS:«|ffll-rS^rJfet:ov%T@8 A - 8 E Sr 

^mLxmrn-th. p 1 5 o itcig-fti^ y 3 ym$> 5 v •> 

7^- M^>''Xh 5 2S-B?^<0>N*^'—>'tC>'N':J'— :::•>' ^^-r 
S (08 A) . miiztE.tLXyuui!i-if.>Jk<r3i^xii 

iixmm^j:i£<m}saif:^im\^x. mti^'j^y^^- 

>'^•-^^^CX•yf->':/■rS (08 B) . ClOk^X /f- 
x-y^y^/ffi^jSr^it^tO-fSviit:'. m^t=-y>Jayi: 

T-^-<-mmzaiv^yi^-rhztt^^X'^?>. 

[ 0 0 3 9 ] vicoi -5 ^■r-^^•-?^^cox•y^>'^^ 
^Ji.{f . J. Vac. Sci. Technol.A 14. 1832 (199 

6)t3ies)c$it-cv%s, m!Mi,zxm:£. J^y^yy/fX 
co^^jK'x •y-f-y^S.MzX omiti^ 3 ^-JKcOt— ^N- 

F4«0SEa*«2 0 s c cm. ^nM TJ^yN'V— 36*1 0 OW 
i:V^3x>yf-V^^mcJ3V^t:. £E*?:4 0mTor r 
3 0 0 mT o r r tC^-fb^ii"* Z t X\ miS.^tli> 
m-tti^ 'J 3 >'M^0x->'^•-:ftJg**8 0 ° 5 1 • Iz^ 
•fb-rS. ff:>3*«40mTo r r, CHF3tCF 

4<0i^gSi*«2 0 s c cmfcV^^x-y^y^^'^fcfcVi 
•C-e-^OR^^Jrt (CHF3 in CF4 (%) ) iS: 0%*^^> 5 0 

[ 0 0 4 0 ] ;coi d tc, Ss^ti^ u n yM«50«l:Srj*cox 
jSirr S (5 i:'^*r*l<7)x y ^ V^^3SjK*««iM- S i i: (I 

I.. 

[0041] S?-fb>"J nyKiOr^N'-^uK^tg o^ 
mi,zm^Xr%izt:> (08B) . 7^-M^>'*;^h5 2^^ 

(08C) . <X{C*a«S:X-y^>^^ai*I<7)0f 

^(Ofaacaiii^L. x-yf-^i/^jfi^^i^ii (08d) . 

-eoiS. 5 l<0Kf**<ff=S:i5^lS (08 E) . 

[0042] '7X'^<r>^-j^-n&i 9 o&^mizmm. 

i-6t:lib(Om<^X. y^y^-jjmtLXii. U.S. Patent 
No. 5 . 856 . 239(C^$n-CV'>§, 
[0043] (b) JJCtC, '^x /hXyf-tciOVA:? 
t tTfTJK^bv- V 3 y<7)y—^ N"-ftJKSr 9 0 

n. J. Appl. Phys.. Vol. 34 (1995). pp. 2132-2136 

Icra^^ixTV^S, HP^. m9AI,Zm-tXolZ, Pt5 

0 Srx y f - >':r-r &{g<7)'7.x ^ t Lx<r>mi[:i^ o 3 ym 

5 1 <7)±t:H)f^<7)y>c^->'<;odf J >- »J 3 >'M 5 2 SrJg^ 

3 y ^ 5 2 {i H F ?mmx'x. •yi-y^^ti^\,^A^. mit 

v-y 31X^5 l(4HF7jQ§?g-C-^:fr6^lCX yf->'i/$ 
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<SSC I 2*St^Ji#SF2-^y^-ft:*§gSF6^ 

■?-:^^'S'fflv^Tx.y-?-y:/*i?T=5ri5ii (09D) . ^<r> 
f*. 'T-J^^'SIOTH****^?^:*)^* (a9E) . 
[0044] HI OA- 1 SDJi. ISItifi (-9--<X) T 

[0 04 5] 01 OA- 1 oi(w^-r:6-ft{i, V 
01 OA, lOD, ioGi,z-^ti-^i\jik-mizm^tm 

$T1. T2, T3£0if^>-";i7;xK5 iSrJg^tTis 

0 E , 10 Hiz^n^ix^-rmizm^i r—^-^-n^co 

5 2c7)^$-fif3 01 OC, lOF, 1 0 UC^-r 
atc-f-ixmi5lt1i (-^f-YX) 1 . & 

2. ^3(C:.1-C, /91>6'2>53> £7)VXi?A>'J^fiS: 
•CSS. flPt>s vx^fc LT^lMbi^yn^'ISS liOJK 
>< ^1 Jt' vx ^' co-r-/"?-ftffi*/h$ < ift^f S 

[ 0 0 4 6 ] lai 1 A-01 1 1 iz^-rirmii. -7x7 

11 A, IID. 1 IGtc^n-fix^-rStcM^SrSifi 
(■9--f X) Wl . W2, W3c7)7*-Ai:U-j/XbT-ifb 
2,;Jf'J>•y3yK52SrmL.Ti^S. ^(JT)^. mzX 

tcjSt7t^ra;^ittfi=^r9i:, El 1 1 IE. 1 1 H 

iz-irir^iiJiitmizm^i'T-'^^-n&cO'^x^^tm^ 

T^h, fie-?T. ^<rm. '-KUxi;3>']K5 2C0B5*5r 

tfdi:,ailC, IIP, 1 1 I 

mi:^m (-^^ X) ■CT—^'i-n^e 4 . 6/5. 06 (Z 

x^'£^-f-/N--:ft;K$-/h$ < S . 

[0047] 121 2A-1 3D{iH7^X/-fi:'>x/ 
hx-y^jzj: 0-7X^'<O7^-M'-«S*®Jffli-r4*ifeT 

[0048] 01 2A-1 2Clc5^-r*ffi»Ct}(,^r(±. 
5t-r, ;KU>'!;3>'K5 2«-W^<0i|i (■y-'fX) W4tw 

/^^--y^L (HI 2A) , -eofS, H^-fx-y-f-tc 

hl^*(t^iJO (01 2B) , ^<7)1k, -^x y hX yf-$- 



fcS (01 2C) . 

[0049] 01 3A-1 3Dt:S^-r^tCtJV^T{i, 
v'y3VK52?:±£e (1^-fX) W4t(i 
S=5r4Blt^coiti (-f-fX) W5tc:>'N-^'-->^^L (01 
3 A) . ^<7)m. K^-fX y^lciOiS-fti^'Jn^MS 
1 «0— gB^{5«a'ftl[tc±eJS$Th 1 i:«S«rSffST 
h2;t'(tmO (01 3B) . -5-«0f^. -^x yhx^y^S: 
^T=5:-pTS!'fl:>'l»3yiK5 1 tcr->'-«-i&ift»t7tt><or 
(01 3C) , 

[00 50 ] 01 2 A, 13A-CfflV->fc#' 

i;i^U3V)K5 2cOJ¥$mBltTh-C'iil.fc-r-l.i:. 
'J£^'j3>-ffi5 2c0«i i-^^X) ifi4s^\mt'^X7<7) 

[0051] ±iecOin<?>cO-r->'N'-vX^'m*ffiS: 

[0052] ZZTMi^tZSi02(^'7Xif{:m\>^-Cm^ 
*>'0. S/xmfOPtfli^SScTix./f-y^^^SSrfflV^T 

x-yf-:^2/-rsi§^^ai 8^#MLTSiBH-ra. 

[0053] lyj^Oi: d tc. x >y f-:^^coIgtcfflt 
Xfiii: tT«l!S-Cfc 0 , ^:cj\i,zJ<-( TX^m^ma 
LTx.yf-^'^-ri.*^ Si02c0x.yf->^i$ 

[ 0 0 5 4 ] 0 1 (rmsi^n^^-c . y^X'7i)<^mzm 
0, c:i-e{±-?-£7)«'hffl*>*o. 4t-rt. zcot^. m 

6l,zXtil£Si02-?X:7(7)y^--^^-Ami}^9 0' <r)t^. 
P t Srx >y f-^ir-rs ZttfZX-oXPt McO-r-VN-:^ 
S«5 7* fc^rS. 

[0055] fi|I*>. P t<OJSMtfOlay{i, Si02-7X^C0 
(aiD, -»T-|Blxl, x2cO-?-iX-5'ixT't«;0. 3//my'v:*t 
izP<^i>, ZtHixl = x2 = 0. 5Ann-5-tan0 
= 0. 5/im^t an 57* ^^i^^t-S.. tJfoT. 
^iTj^^iSrO. 5^£mi:-^Si:, Ptl^SrO. 5/zm^: 
ttXyf->'^-ri,i:. PtcOigfficOi|iyJ±y = 0. 5ju 
m + xH-x2=l. 1// mite's: 

[00561 bZ^i}K ifr^cov^-mA^cTJ^r^T-sioatfo 
TJi y^yy-Tht. x- y^y^^W^P tmcO'r-^^- 

nmiiio' x\ ptmcoimcomyii. -^x^c^mx 

'O.t^m-Ci^O. 2jLeinrc'(t±#<^S. tae-5T. Pt 
S^<^^(O±<^yliJ^0 . 9um (y = 0. Sum-h 
0. 2x«m+0. 2>um) fctrl». 
[0057] ^coi 0 iZ-?X7ff)f—^-<-Am^4^^ < 
i-hztx\ x.-y ^yy<r>ik<7) P t JK<?37^-/n-^|JK** 
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[0 0 58] '7:^9<nr—f^-n&'kfh^<-t 
hi: (;ti:/.tf6 0' ) . x■yf■V:Xt7)x-''^•-:ftJK(i 

[0 0 59 3 L/l*«-5r. T^w?-^|jg*J:*:i:<ir>). 

tt. vX:5'<Ox->'N*-^IJS?:6»0(Ct-^C:tTJ>S. 
[0 0 6 03 i«0v;:^^'<?57'->'<— ftJK<9 0«, SE=6r 

■fe. ail^rvx^'$:fflv^-CX y^V:J^L!t$Slli:LT, 
0 (;ti:x{f6 0- ) A«#4>n;!ti:-r.S>, C:c7)t#06 
-E-i^^&ffTOrd/reiOfi (0. 37)*% 
^•CiiS. Mi*OX.y^>'^^<73x-^"?-AiKi:^ffl|-rS 
5«: 

[00613 tan*= (re-rd)/( (rd-r 

eXcos5)Xsin(9) 

tc. r d/de(cli^t;tffl <^Oi^0. 37) i&ft 
AL, <t> = e^mti-te (7 7- ) S:**i)ir{fj:vv 

[00623 ( c ) mm.mmmm.^j: (bp*>. x 

fc:-:>v%Tai4A-l4FS:#!!SLt:SJBjrS. 

X -y ^ yy WCJfe 4 P t 5 0 (TMMiTJX. >y -^yj/SO ^ 

*»»fSga. ^^'ttx-y^y^-ri. 014 

B) . ±i5t/Cct9{C, cco4t®-CJS®!-fti/i;3^5 1 
£OVXi?cOffi[|M{Cr;l^%5 53&*#«LTV^S (014 
B) . »:(c:7'.iflfeco^Srffd (S14C) , c:<7)-rsK 

a. fex-y^y^WCfeSP t 5 Oc7)flSP5 0 a<7)7^- 
>'N-ftS{i0 1 fc^S. T'd^^^jifoi^it;, p t 5 ot: 
ouTStX^O<50*^'{tx y^y^&4T=5:t\ ±imm 
<r>&(7)3Lv^y^ino (E14D) . Zi^bt^mit'^ 

V=l>5 l<r>'?X^m/Pt 5 0COiaSB5 0a(50lilStC 
t±-r jKM 5 6 LT t3 0 , ^<7)v^,-K|^{iS|i5<7)7'd^ 
IS5 5i:f5{y|5ltiat;tfea-ri.. 2lliacOx>y^>'ir 
•Cfid4.ixJt P t 5 0<OiaaJ5 0 bOfflBlfiP t *«S!lit- 
CldLTtf'^tz.Tt. Pt 50^^|^^S?5 0b<O7^->'^• 
-:ftS^i*2f:^l. (CCT. 0K02) . ClOid 
(c. llIia<OX>yf-y:/fcJ:Uf^-<:Oit:l^cO-7'.1<!fe^*tC 
i-oT, ai4Ctc^-rj:dt, K-fbi^'Jnys liii^ 
P t 5 Oc!0dbS65 0 a*><oE£i.. 1 

6. 



[00 63 3 ^rtJ, ::«7)j:3^x-y^y;r-kT;if^ai^ 

k^mLmm'OM-tzbx\ tsx>y^y2/«<^-fwt- 

ftSi&S'^.^:alt^=:Jfiv^«jS^:■rsc:^:*«•C§l.. x-y 
^>'j?TIfAtct#^.it-&J^-C, fflOS(C7'.1^T<i^<«x 
•y f-y^^l^T'&l. P t t/^miH LT V->* t , ;t->'^'-x -y 
f-asic-r <'i: P t *<x y -^y^^^ixi, i; V ^ p ^ y >y h 
&6. 7'.-K^*<liaiLTV^S«^W±, 3r-/N'-X.yf- 
ii#CS-fT;K)lS:x-y^y:^L-C*-^>. Sx-y^y^W 
T'ifeSPtSrX y^y^^-r-l>Ci:fc'5rl). L.7t*J-:>T. 
:t->'^-x .y f-^*5S< •C#6il^5;X'Jyht* 
I.. 

[00643 <Jl:r^c■fd«fe<o^*s^c-:>v^TiftBB-f 

-6. 

[00653 LTIi'^x -y h9m(^ 

mi>z. liS-5f«ffitf0;4<^CO2S:fflv^7t55a^, liW^ 

Pt<0x.yf-y^«UHi:|5I-<0«WiSIS <PI-<OR 

X -y ^ y iJ^ t fdliOdligt a cox -y f- y r/iilH)— cox >y ^y 

(H-CORIE^S) ?&fflV^Tt,fl6<Ox.yf-y7^ 

[0 0 66 3 F^-^MSii: LTti, mtit. mm. jH 

[ 0 0 6 7 3 >y h«!SO«iJco:6^k LT<±, ^Ji. 
-5. 

[00 683 'i:^S{cJtJtT. T^^Ki^Ol^^XgcO 
<f . v-';K?a:0|^:^t LT^SrfflV>}t'>x -y h«M 

tx-yf-y^^Sr^T^a vx^t/vrJiSx-y^y^^ 

[00693 mz^m^m^^^i^'f^u xisii^gtc 

JSfflL/c^-^tc-oi^Tiai 5A, 1 5BS:#B5LTSiBB 
[00703 01 5 Alc^-r^f*:gjt^B{±, vypf- 
^^«131^9 0 1 , '>xyNaBMffln;K y h 9 0 3 , o-H 

D-y^'^9 04, ryD-h'n y:?S90 5. d-^- 

906, Xh y:;5-9 0 7S:^-ri,, :^h y;<?-907 
lC{±;i&-lr y h9 0S*<S*>iX&. '>xy^&5!lS^9 0 1 
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0 8tcAiX'5>iTJt'>xyM 0 5 ^:d-^-9 0 eX'^itf 

^mt!izmS.Lfzcr>1^lZ. '^xyNifiiUfflD.if.y h 9 0 3 
•f^xyM 0 5Sri!aSIM9 0 K^ffijiiL. ^"fiT-X / 
f->'i5^-rs. '^<!0<0^5>, n^x^M 0 52r'!rxy^fl}illffla 

.if-y h 9 0 sT^f^m^ummQ o 2tc!isaiL. fflnst: 

ov^itT'^i&^-rS. }^(>zWV^. "^x^M OSiSr-^x 
>'N|fijSffla;t? y N 9 0 3rx •y^y^!im^9 0 1' iz 

mmt. watfDfi;t'ttx>y^yjr-r-s,. -e^oso*,. -^x 

Ml 0 5$r7^'m*5iM9 0 2' tCfiftaML-C. mmz 
■ov^fcr.■}^5'^■f-S. ';?xyM05S">x 
>'Niej*fflD,if .y h 9 0 3Tr>'U-KD>/i?S9 0 
iiiS-rS. r>'n-Ko-y:7S9 0 5(30BE:^S'{5(3r::*c^ 
ffi*T±#S-l*-;tcO^. a-:J^-90 6TX^-fe y h90 

[0071] J: oiz.miB Ati, n^x^JRiSSIS 

( 9 0 3 ) t , t^i-fxyNisiniiatcgi^-r^^^oitQa 
M ( 9 0 1 . 9 0 1' ) niifimc^mfmm ( 9 0 

2 , 9 0 2' ) i: . I^COO y ^'f-v (904, 

9 0 5 ) t , iSa .y ^'^^ yj<-lzm^ t3t:fc:^3l^ 
S ( 9 0 6 ) l&fe^flBMSISfiBlriBISIBcon 

'yi^i-^y/<-tmzsmmfmizmmLti^3i/\A-t 
■y h ( 9 0 8 ) k ^^8fi^t6^^^^^Js^aT*) 0 , 
mmmimMiw.mcr>9m^<r)\ ^-ftiT&^oTx -y f->' 

[0072]^;t.iai 5 AioMTti::*:^*-^ >y h $rlH 
\>^tii^. HI 5B£7)j:a(c*^;*-fe yhS:fflV^Tt J: 
V^. W^. @1 5B{4. n^x/NjlM^S (903) k, 
^'^7xy>Jfti3aia(cSgBrrSl^<7)j([H^ (901, 9 
0 1' ) i: . I^COO -y i^^A- y/<- (904, 90 

5) fc, m\3y^^^y^<-izmivtz:^;^jmmm. 
( 9 0 6 ) k s-isii. , m:^aBa^{4i!riEi^oo -y 

0 2) k»>xy\x?-fe y h (9 08) tizmimm^M^ 

1 0 0 7 3 3 $ A>frc, m.m±. T^m^mmuM^^ 

[0 0 74 3 i;t, ±m.<^mTH. 2[il«0X y^:^^^«l 
SS:S'lcOX y^>':J<5ilSM9 0 1 1 9 0 1 ' $:fflt^T^T 



•C^^f,z:xL'j-}->^X'%h:itX'i>h, xyf-^-^^t-f 

[00753 iX^'lC, ±iei7)0 1 4 A- 1 4 FtC^f:^ 
a (c) SrfflV^T, ^^i*c^^'Jc7)^^r'J-gKT-ft& 
P t /P Z T/P t ^rk'«fflJil8iS:l6SWfc:7^-M--4R 
co-7;?.:?Srffl».^Tx.yf-y:?^-r •S*tfet:oi,^Tlll 6 A 
- 1 6D$:#MfC^Ht^^. ::£0^^, 01 bA\,Z^ 
■fPt/PZT/PtKe 1-6 3*— |ll<OX.yf-:x^ 

TUDi-r^ k , tmm\.zz.ixhnme i - e 3co®istc 

fiP*>, v;^^'6 4«!0-=tffikf#'^*tS«x y^>'^$r 
k^S. 

[00 76 3 -eClT, (PZT) 6 2<50TtC(ia 

■rSSSt* (««litfPt ) IBI6 1 *x.yf->':?^-r'&ittfr 
{c, x•y^;i^^Sr4IKffLTv■'^^*S■^T^ (11116 
B) . -rSk, PZT/P tK6 2-6 3<?5-r->'\*-:ft 
;S«03k^rS. '5-<7)f^, Hl/x-y^v^i&tT^dk, 
SI 6CC^-rJ:3^Jg:l^<f#^>iiS, vico^^^co, P 
tM6 ie97^-VN-ftJK(49!>4k^l> (CiCit', fl!.3< 
*4 ) . #^6<)=5:«0<±, (PZT) 6 2«^±T(c 

{iPI t«©6^fl£ (CTilfP tK6 1,63) *^Ji!c§ 
ixX\^i>ifi. -e•i^'^.^07^->'^•-:ftJK9^ 3 , 4!.4;!p'P^rS 

^ik-C'S*^. ^m. mi eD{Z7rcf7—f^-n& 

[00773 ZCOX Z> CC, 1 matfox-yf-v^^fcitx-?- 
WiS^<07-'--K?fei^lc: J: ->T , 0 1 6 C t:^^ J: 3 tc, 
Jf^JS (PZT) 6 2ai^«c (mtfPt ) IS6 3*» 
^>«S, f— >'^•-ft-K*^<^.3(^, HSW^t— 

v>|.c:kfcj:0, «®Mtct3V^-C, ii!jx>y^y^^*}<OT 
-^'?-:ft«*Sl[fc:jat^:ftiKk L#S i k tc^r* . 
[00 78 3 ^/i, ±^comi4A-i4Fizm-irtm 
( c ) , X«±idcoia 1 6 A - 1 6 ct::^-r:frjfeS:fflv% 
T, iJci&ftco^t'J— r^N'^;^kUT»l#S*i.SMRA 

M (magnetic random access memory) COf^MM^M^ 
mz^-j-i-mco-?:^ 9 5:ffl^->Tx -y yiJ^-TS^^tc 
ov^THl 7A-1 7DSr#BgL.TittBj-r-S,, 
[00793 MRAMTii, IMl 7 A{=:^-rJ: d^WS 

7 6, (mtfAl 2 03) 7 5, SSJStt« (C?J 

i.ffCo) 74, RSfiHttW (M;t.tfFeMn) 73, 
T«fiW (fi?i|;?.{f C o k S i ) 7 2, 71 T'S)I>, =SriJ, 
1 Q\tmx.\im\Li^')^y'^l QXhh. MRAMT' 
«, ;i*t^<0lK7 1 -76S:IAko<ovx^'Srfflv^Tx 
•y ^ V T*-*- ^ k $ T V > S . 
[0080 3 d^O^S^, ;">:ki.{f FeMn^7 3(5D^ 
^!feiO#^A<<££Off^O#«Cit^-CS{ L I- ^k # , F 
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eMnK7 3<J0J:-y^>-;/$rrat&t-Si:BiIl3. X-yf-V 

i5'^4'IBrLTT4t^S:tTd (mi7B) , tht. m 
7 4-76 cOx->'-?-«Sli <6 6 i: ^rS . -tcOj^, St/ 
X yf-y^/SrS^-r^ttf. FeMnK7 3tfitttCifiV^ 
(I117C). Z<r>tt<^Fe 
M n 1^ 7 3 Or->'^•-^lSli <^ 7 {4 ^ 6 < <^ 7 -C-ft 6 . 

•<'X:?'7 3-77SrfflV>^C:i:(Cj:'9. MRAM^iOW 
SMlCiiV^T. Mx.y?->'ir«7 1 . 7 2<0T-^^•-:ft 

4>S<<t>l<<t>S) . 

[ 0 0 8 1 ] ^r±3, mm^mt Lx^thixh<rnt. 

J>0, -etl4>(4<-^-ffl.ti|x-y^Wi:LT»^,tlT«r^ 
I., ^fc, 12*. 7 7{4VX^'T*S. 
[0082] JJLhcOfiaiti, t!fex.y^y^<«olB!fiS:(5{a' 

IJiBB-ri.*ffi^J{i, X.y^>'iJ^^fr<^^tJ:0«[X 

[0 083] Iffj^coi^tc, VX^S>^V>{i:, JSx-y^ 
y:/W«0iBIS-^<7)x;itU— h r d t iSBcOX y ^yT'L' 
— hrei:(?)itrd/re-C, X«y^>':/<0-f — ft 
0 , r d/r e*MN$V^{5irSI[X yf->-:5^*f<;0 

[0 084] Z.ilt.Xr\m^m^ (03<?51 04) <?)S 
tCx7K1?)*i#«t6c< V^^ffCDTf, x./f->-^^^f-:. 

*\ ^X^'^l!ftx-y^>'^«cr)lliSS{c 

JC^^^ItfOigiK«±^< ffiTtixT Ltd. 
[0085] L*»L. ll3tciiV^Tft?tl 1 5ciO>f V-t 
-rvxSrWC. #«ilS-^r>-rrM 1 8(:»SEii|.m 
ggSr/h? < f S ^ i: T\ X^^^ 1 0 4 iO^izRlE^ 

igJKi^SiJ'-t- &OT\ ^ffl*»'^t7X>'stcAlt-rSRl5^ 
[ 0 0 8 6 ] /c/i* L , aS§SOMt7-'d?!|i!i3&<#^-r 6 



> Njlia***! ^ StCT^.-Kifel^iiiM ( HP *> . ^^-^T 

vx^i 1 8(c^iiisms[^:^§<-ri.^o5aai) s-tr 

[00871 '^xyNjd*^ (Um-^) 109 

«oiaJKS-x-y^yj5^t?5i:dJ:Oi;lf<-rsc:i:-C, -^x 

1 0 9iz\i^7m^nm^-t^\^xoizvx. 

•T:mi-rii'^<M^^l 0 4(DiH-lzm^^iti>J:o 
t^L-T^V^. tfzii. ittc, '>xy^^^l 0 9C0iae 

yi'>x>'NtC7-'.-K*!j$-#«$-ttT , T.-K^*«^j*^S>S 
ti3r^^^coJl^^®^f■;t'>xy^3&»<!,RStL^rV^J: d (cL 

[00881 

i:mz< \,^tt^co:ii y^y^i,zii\,^X. t— 
^'^^fflv C: 4: K: J: 0 , fflOM*«aii:fcj£v ^x y ^^^^T 

[0Sc7)fS#:5rgiH3] 

[01 1 ffllS*<aiff^:v;^^S:fflV>}tx.y^V:J'«iaiS- 
[02] ffl!lfi*<Stt^v;^:7SrfflV^fcx.y^>-:r3!aa$: 
[03] 2|s:i^BB$rjffflL:tr7X'7Xvf->'^ilS<0^ 

ft=iii«eai$-*-r0. 

[04 1 -7X^'C7)Tr-yN--ftK(9 5: 9 0JK*JSi: 
[05] vXi^cOT-VN-ftS-^SrgOJSTS^ib^^tcM 

X >y f->'^^«07"w\--ft]K.^ i: (TM^^Wm-htiib 
coB)fM0. 

[06] -7X^'eo■f-^^"-ft;g^:Mx•y^^^co•f— 'N- 
[081 x.y^>':/;y;<co«^H>x-yf-v^^E:tlCJ: •? 

0. 

[09] 'l^i-yhXyf-t^iOVX^'C^D-r— 

[0101 ^xy ^x■yf■(c:J:•5'7X^'C0•r->'^•-^l;S 
$:ftiJffll-fS*af:iliBB-rSfci6<^0. 
[01 1] -^x y hX yf-(cJ;0vX;?cO7"->''?-ftje 

2:«iIffli-r6S'Jo:^rft^iiBJ-rs;r^j^o0. 

[0121 K^-^Xyf-ffx-y hX yf-iciOv;:^;? 
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CEI13] K7>fX y^fcn7x y hX yf-tciOvx^' 

■c. Sl®^l<I^^r-^^•-:K^o■7>?.^'c7^:S*^^§^>i^^,:^^& 

[01 5 ] a 1 5 AI±*^%Hj$-®ffl tfv:^^f4:x^NM 
«9 0Sc7)-7X:7$rfflV^T. S^SWlC-rWC— ^^(T)-?;:^. 



t# 4>ti. -I. *S SrlftBfl-r S ^>:i^<O0 . 

[018] ffl1fi*JSi:=5r-7;^^'S:ffl^^7tx.yf->'^<5jya 
2ri«HBt-&/ii6<7)»fffi0. 

[4*#<^)iiH^l 

1 0 vx^ 

2 0 ISX>y^y;?<« 

21 ttX.y^>'^«'!(5t<?)±® 

2 5 t'.-KI*! 

3 0 x<-K!fe<0_hilqg5 



[011 



[021 



B 






[051 



B 




[0181 



0.5 /<ni 
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[«aiB3 ¥«1 5^2H18B (20 0 3. 2. 1 

^ 8) 

[iiiE:^r«] ^ 

[I9*ja2 3 is««liEt^ox.y^>'^^:^K:ti^,^ 

UiaKJiFe. Co. Mn. Ni, Pt, Ru. Ru02, Ta, Ir. IrO 
2. Os. Pd. Au. Ta205. PZT. BST. SET. A1203. Hf02. 
Zr02, GaAs, ITOW<,^-fil*»t:' fc&i i: S-ltlSt-f SX 

irn^m 3 3 3ISLhfcm$ix/iSlx -y ^y^«<OlK 

® (^) *<9 0JS*}1l^7)-7X7^•fflV^•Cx.y-f >'^^U. 



( ^ ) IJLh i: -r 5 -y T-Srffiii S i: i&ltafc-f-Sx 

-y^>'^':frS6. 

?rfflv^-cx >yf->':?':^St::t5V>T , 

-ftSS: 9 OJS5l^C'5rS J: 3^vx^'&jig?^SX7^ 

•yrt, 

^vx Srfflv ^Tx -y ^ V:?^-rS XT- -y r i: SrMi. S c: 
i: SrItStt -r^x >y^yi/:^. 

[lil*)S 5 1 It*3a4 IBS^IIX -y f-V^^W cox .y 

±ievx^'S:«j^$Xx yr«. ±ie-7X:7S:X y^ 
y ^'-rs x-r -y r^^r-f * i: s-i^fc-rs X .y f-^-^^ 

[ 6 ] it5R« 5 ffiSiCDiiX >y f - X^<««X -y i- 

yi:^1jm(tZis\.^X. 

iEvXr^STX yf-y^^-r^X-r-yrii. ±gvx^'<0 
x>y^>-^ c7)^»tJTa?»^ff^v^. ^com. nx/±sd.-? 

f:^Sx.y^y^^*jfe. 

T, 

Mie^tiFe, Co, Mn. Ni , 

Pt. Ru. Ru02. Ta, tr, Ir02, Os. Pd. Au. Ti. TiOx. 
SrRuQ3. (La, Sr)Co03. 

Cu(Ba. Sr)TiQ3, SRO : SrTi03. BTO : BaTiOB. SrTa20 
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6. Sr2Ta207, 

ZnO, A12CB, Zr02, Hf02, Ta205 

Pb(Zr, Ti)D3, Pb(Zr, Ti)Nb208. (Pb, U)(Zr. Ti)0 

L_ 

PbTiNbOx. SrBi2Ta2D9, SrBi2(Ta. Nb)209. 
Bi4Ti3012. BiSiO., Bi«-.La,TiflO ii! 
InTiO 

3g^-<i-&x>y^y^:fr^{3feVAT. 

^-'^< j:i iR<0':yxyNf0iiag^$^T-rg.igti±ieRj[S 

^!ia$:fr§ex-y^y^gOM^i^^?-tj:M(t. -^ix 

imsm 1 1 1 iiWc« i o sm<7)x. »/ f->':jr^tct> 



lijPiST*&Tlj«M#794S«!i ttsC^SB 



tejiSglMSr mrie:}SSc<?)«^^gOV>-rii^^oT'X -y^y 
^L^to^, tir§gmc7)^gigcrn,^-rjx7!>>-o-Cf^ 

— ?T'^g^^?X7"-yr§r{i;e.& C^Sr^hf 6 

fc. uxi^if^-^>f^-izmihtzi^sssm^m.}iii!(i 

i., ^:^:^a8i^a{j:M§amgoa y^f-^yM-fc^ 
:^;^i*^atcg!ag t tzWmm. ^ '^xy n;» -b -y h j: 

imah-ri.x-y^y^^:^. 

[fS*«14l a«t±fe?g^SnfePt, Ru. I r , PZ 

SBT. Co. Mn. Fe<0V>-rit7&^ii>^^?gB£g^n:lK^ -g-CO 

v^Txy^y^-r.&:fr^(:fev^T. 

Hfrfgvx ^ gOt|iM;{><HirigS<g<:D^B(c»H- & IIJ£;t>^ 8 0 

;Kjfejag0yN-K-7X^S:ffl<,^Tx>y^y:/-r&X-7^-yr 

gr{ii. & ^ -r &x -y ^ y 



F:^— A(##> 4M104 BB04 BB06 BB07 BB09 BB14 
BB17 BB36 DD64 DD65 DD71 
5F004 M04 BA04 BB18 DB08 EA40 
EB02 

5F033 HH07 HHll HH13 HH18 HH21 
HH35 HH38 4Q12 QQIQ QQ28 
QQ34 



